The peptidylarginine deiminases expressed in human epidermis differ in their substrate specificities and subcellular locations.
Deimination, a post-translational modification catalyzed by peptidylarginine deiminases (PADs), appears as a crucial Ca(2+)-dependent event in the last steps of epidermal differentiation. In normal human epidermis, where the deiminated proteins are filaggrin and keratins, PAD1, 2 and 3 are expressed but their relative role is unknown. The three PADs, produced as active recombinant forms, showed distinct synthetic-substrate specificities, various efficiencies to deiminate filaggrin and particular calcium and pH sensitivities. Immunoelectron microscopy demonstrated that PAD1 and PAD3 are co-located with filaggrin within the filamentous matrix of the deeper corneocytes where the protein is deiminated. This result strongly suggests that both isoforms are involved in the deimination of filaggrin, an essential step leading to free amino acid production necessary for epidermal barrier function. Moreover, PAD1 was shown to persist up to the upper corneocytes where it deiminates keratin K1, a modification supposed to be related to ultrastructural changes of the matrix.